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ti^ttiL, K2*:<7)^-5'^tcStn-5^.^»-tbb«oft©:^c 20 

;^7>:/|B5t, $:^-r-g>*^«JtB1g»g. 

CW^JB 2 ] MtB7'-^^*WB®tt#:<^«A/THtrtB 
MOS h7>v'7.^CD5^-v:fi;i^®^<h?tlR]t-^{4g<£:jl 

MtBi^ltms, StrSBMOS h^>i/X5'cD^r^-;i'm 
J^. 5:0:HutB7^-^^tc^n-€-'n»1tn-5»^iX*«SKtc 
J;oTfiS{l;Sn^M*« 1 tBm©#»ft:gBttSM, 

Cli*3S 3 ] ffirfB>K14{<£H. 
SJtBMOS h^>>'7;^«^V^JU®J®*S^ J:5{rj^ 30 
fiK^nfcU^)^iSTJfe-5l»*Jg 1 S fctt 2 IB«<7)i|i^#: 
fBltSS. 

V— x^fctiKU-f >«(.i-rn*^— ;?*J2-pcr)®i®(C5i' 
Wi^nfeMOS h7>i^X^t, 

KM OS h9>vXiS'(D^^:?i;U®«{Cfi8#*iB]Jjn^«g 

TSfiSiciBM^n. m:&iRitc:J;oT««S:tB@«j#f 
MIE2:3romig£lc«^3ns. mwi.w&.w^m{c 

WIS 2 0®^®{cSiBS$nfc 2 *©7^-5'i^?&«^<7)« 
^Jffi;?.-^ y5^S::t>ICL/TWllB2*(D7'-i?'^$:®^$ 



gaiBT.'f •> 5^5:^7 fC UTMtB 2 *CD5='-:$'^<&^@8$ 

C^*J«5] WfBftfrji^-fllSiE*. WfB^^-aiL'BSg 

B(ffBrc*-/±S Lm»ft^. BaiBfiatt#:*^)a{k U;'j:t^«nft«i{c 
Ig^T^ift^JS 4 tBiSCO^ig#:BBlt^SW^ift:^ffi. 
[^*:«6] ^8?), S9i2fiS[tt«:?&g^A.TS5flBMOS h 

MIBT^-^i^^iBgL. 

J; o TfiSibf^ W*^ 4 5 tB«0¥«{*:^1g^M 
[0 0 0 1] 

S;ii:TWS*tBg«itL. ^-JU^I^SrfiJffl U-CIBS 
[0 0 0 2] 

[t¥3l5®S^B] tjesfe. «i^®tB®ff^*«nItg/j:i|£35*J:^ 
^^UtbTDRAM (Dynamic RandomAccess Memory) 

^jtifft^®<?±{Cj;^TfBfii^nTU^fc 

[0 0 0 3] cntc*fUT, itffiwiBats^Tii^^Tab 

5~i 0 6|sieffi{cK6tlTl.i-5Ci^roFp1S*s^^;t 

[0 0 0 4] ^E-<0<t5?S:^»5H4y^rU<i:bT, fiaj;! 

d^ga^S^nTO^S, fib. 3S!j|«^*p<*Utt3S^«<^IK 

* -5 J^^t^T ttUffl ft (CM o T 1/ ^tS; V — 
Jt8tt#:»KS'fflV^fcamp<^'J (Magnetic Random Acce 
ss Memory) tt, ^OiibS^MAlHllSd^'atSiEEglEl-C 
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tiiii^p-ui^^^iiim^ utcttiiiifiinfc 
[0 0 0 5] jfi¥. miiii^mm^m^^rcm^:^'Eu iiL 

T> m.±m^i&tri (GMR : GiantMagneto-Resistanc 

e) m'¥-mtz\tV->^-)l'm-^mm^m.tn (TMR -.spin 
Tunneling Magneto-Resistance) M^^oym^^tn?^^ 

^m^^rct><oi>m^^nx^^^o i^ir. #182000- 
1 3 2 9 6 m^jkm'S:^mvx±9im^m.mm^^m^^ 

[0 0 0 6] m9 \tm^(Dm^m.inm'f-^m^^rcm^:< 10 

[0 0 0 7] 09 liZ^-tJ: o \Z. m^jgta^g^SrfflOifc 

M3 3 (i^AT. mtCMOS h7>v?X:S'<h*i;-r) <h, G 
MR^^^fcttTMR^^A^e.fiK-5JK«S*i^^R 1 1 
~R 3 3 <!:lCj;-:3T^^:'J-i3;i/*^^^fiK$n. ^;'^^:U-fe 
hgi7;^^(cffiM$nfc«fi£Ti&-5. ;S:fe. 12 9 
«^ u -fe;!/** 3 ff 3 ^j<D h u j^iKfcM'^ e)nfcsi 

[0 0 0 8] Vh'Ji7 7>*^<CiB§$nfc&^^U-fe;K^) 

mmz\t\f.v hi^B 1 , B 2. B 3. -ifi^n'enwLn 
e.n. ?T«fctt'7— K^wi . W2. W3. ■■■dt-eti-? 

ntatt^tlTt/i-So k*-;/h^Bl, 3 2, B3. -{C« 

Mos h^>v'x^'©y-;;^*«^n^*ns5i^$n. -7- 

h'^Wl, W2, W3. —\Z\iM.OS\-'7y'y7.^(r>'f 

^ifcisi«»$iAi!^m»it^£?St-r»#i2^*-^J 1 i~j 3 3 

[0 0 0 9] fiSmSiit^^ R 1 1 ~R 3 3 fiS^^JOT 

Sr^AfcfllfiEiTfeO, iiti6 2-:)wattg®a-fk:i&(P)*^* 
|HI -T * -5 * -5 d-' fC a: o TS;5: o o 

[0 0 10] C<DJ;5?S«figtc43l.iT. E9tC5^L;t1S 

M2 lROCm»eta^^R2 l*Wr-2.>ttU-t;P{Ctt 40 

m^^L^mii 2 lfC»^iJt*«fi5 
$raiLTi»aaE*x^^R.2 1 (Dfi8tteSrBf)£*f6jCfflt^b 
S75:^2tt«Stn:M«Vim*^-:5iCS^-r-5C 

[0011] mmmm=i-'R 2 1 tciegb^n^cx 

-3' «:^*-ttJf "7- h'^W 1 1 AW TXmffi* 

EPJDbTMOS h^>i^X^M2 1 <&:^>$-&, f-y h 
«8B 2j&^e.ffiS»Stn:^^R2 1 lCggn^«i5it<S:^{lSbT 
JS^ffitn:^?R2 KOffitaffl***, ^©ffld^f,fB®^ 
tlTI/ifc7^-^'*S*-r-5. 50 



4 

[0 0 12] COj:5»CS8SSjK^^^ffltifcfia^^^ 
{rffiSxMO^{k^<&^ttir«cDtc+»;&:MRJt-pa&-5 z. 

[0 0 131 t^l^T. fia[tt«f|5l^*fflVifca^pt^:U 

[0 0 14] Jl^-;W^m2rfiJffl-r-5e^-fe>-y-i:LT 
«, «»JA«, 1985 IEEE JOURNAL OF SOLID-STATE CIRCU 
ITS. vol. SC-20. No. 3 p819 (KAT. t^JfeXfiRtftJ-T) 
T% 01 0{C^rJ;37S:<»ifid^*aig$nTl'i.5. 

[0 0 15] 01 o«jj>-;i/^^*fijffl-rsfiaa-fe>-y- 

[0 0 16] 01 0(C:^-rfi8^-fe>-y-tt. MOS h^> 
V^T.^'ICIOOV— X®« (Source) i:2o©FU"f > 
(Drainl. Drain2) <tS>«^, MOS h7>>'>^^'. 
«^r— hmil (Gate) iaT«^-\';^;UM*^(C** LTSifi 

:5iBi(cMm?*^-r$)^e^B$:Bitti-r-5i^ji-t?3&^. 
[0 0 17] cl©<t375:^jg®mfC-fe>-tJ-T«. 

[0 0 18] sfc. lai o^c^ufc«^goma•t>■y- 
tt. Mos h^>v'x^®5"^:^^;u«i^fcepjjn-r-&ei?- 

^tmnriit. ffije®it?g*fiSttft:ro®ft;?&ifii(cj;oTA- 

[0 0 19] 

[^^l^dt^SSfebJ;^^^^^^] -hj$LfctiE*5:i){T' 
010 {c:^Lfc1g3gAt*-;U5a^{c J; 0 2 ocD K 

tzffl-DX. 01 0»c^Lfc^^-b:>-y-^.?<^:'J-lr;PiL 

[0 0 2 0] ^%m\t.±mvtL^ou.vt^<D^'m^m-r 
^mm.^^m&:-r^rzisbi,zu^nrz'b<Dx& d . m\i^ 

[0 0 2 1] 
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1t««»€ji^NflcMi^$-tt-S/tii)«;;^'f <y5^t, IBS 
■r -5 ifiS j^;: i; fc :5 1^ «c Bfr f BJ^ti ^ a^t ^ -ti- ^ 7t «b ® 
H(tlB»^ii^«St$r, WIBT^-^'^^&^L.TSajBMOS 

s^n^'n^iuiu. iS2*:©5'-iS'^jcsitn^^*i±su 

[0 0 2 2] CCOt^, WfBx-^'^;5WBfi8tt#^« 20 
A/TStrlBMOS h^>i^7.iS'(D'^^:^)imm.iinf^-r^ 

CO 0 2 3] :^m^(D^mmim.mm.cDmm:^m 

:^i!)-i2'o<Dm^tz^m^ntcMosh^>i^7.^ii. m 
Mos b^>zy7.^(D^^:^)\ymmzm^ti^'aim'^mu 30 
^gtcsBMsn. mit:^mzj:-oxmm^$mu^-r^ 

l32ow^«{c:»i^$n^, «rlBJS14ft^fiS{bt--5fcii6 
<Dm^j2<^mm. Rnmmmitmzim^nfzmm^n 

■^(Dmmzmm-^nfz 2 ^(D^-^^^^^mmo^m^^^ 

mtzmm^it^r:ilf)<D7.'i y^t. $liAT*3#, tJgB 

X-r ■y5^^5t>{CUTHtrfB2:*:©a'-^^S:@IS$-|±. 40 
WfBMOS h7>vX^'CD5^^^;i/«i^(Cfiitn-&WfB» 

7(CLTH(flB2*CDT'-^'«*^^it^-B-, Hfff3 2*(D5^ 

-^^(csftn-sMiBS^^tBLtt^^^n^'n^aib. 

[0 0 2 4] HUlB«#)i^«8S?&. MSBS^*- 
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[0 0 2 5] *fc. mmm.\^w^^hjX'mmMo 

^JCMtBx-tS'i^SriBEL. «(fl3fiStt#:Sr. WIBMOS 

CO 0 2 6] ±.m<7i^ofi.^mm'd.^^m.iELUt<Dm.m 

-X^fc«h'^'r>^2 0CD«l^tC^fiIL. ig2C)C0ffi 
i^fClggg$n-5 2*«x— tS'^. RUf|g2*»7'-^'^ 

H&tBatt#:(CtBfil$tiy5:l«ffi*M^f -SC^tT. ^10 
CO 0 2 7] ^Ac. 'T-'S^W&m^W^WihjXMOS h 

SBSu, MOS h5>v'x^'CDg^^^;u«ii®, ms-'f— 
^mz^n^nmn^m^';b.^mM\z^ ^ x^e^^fis 

CO 0 2 8] ®14^i^^MOS h^>>'X^W5^ 

CO 0 2 9] 

CO 0 3 0] ±JzEL;tJ;-5{c, t¥5|55:®cT«|gI 1 0 (CSR 
b fcli jg^^'i^a-tr >-y- i: L Tftjffl T- ^ ^ d <>: ^ »^ L 

TttMfefB«lsnTi>;fevn *rsSJ 
\zm \ Otr^b;tl^^-fe>li-^fiJffiLfc/^ "J-fe^KDSI 

CO 0 3 1] 01ttlS8Sl-fe>-tJ-*fiJfflbfc;>t^U-fe;KJD 
PS!®MOS h^>>'X^<£^<^:'J-t;UtCfflVi-g)«i 

CO 0 3 2] @nc*-rj;5{c, mm.iz>-^^mmLtz 
y^'t'jitMt. pm^mi^smnzmB^^tifzuos h 

7>>^X^2t, ^MOS h7>i'X^2(Dy-h«ffi 

3 ±izmmmm^4 ^m/vxmm-^ntzm^i^m 5 

#MOS h^>v'X:$' 275JLOCO S (Local Ox 
idation of Silicon) mtmSiz^iO^m-^rLtzmmX' 
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[0 0 3 3] MOS h^>i^7s^2<D\^\y^>7\t. M 
[0 0 3 4] C(D.^-3^i:«lfi£tI*5C'iT. laitC^Lfc^c lO 

fift^gfEb. mm^&^mmzj:Dm^'r^m^^m^i^ 
m 5 fcBifln-r^ c: <h-emtt#:^ 5 ^mm(D:^mzmit^ 

[0 0 3 5] zL(Dt^. m^iL^mm(D^ti^:^f^{zj^ 
^m^(Dm^& i.mzuo s k ^ >>?x^ 2 tcat-rsss 
m^f)m^\iM^m(r>iQ^^2m\zf^:btiisb. mmmmm 

[0 0 3 6] mi {c^b;^cp^^Uir;U:^^eif^^ 

m^\h't^^\'X. f-hmms\zm^(Dn^77.mm^ 

aiiJOUTMOS h^>>?X^2S::t>JC$i±. y-X 9 

^: 2^oKU'Y>7rB^{C'^n-€-*nttat^StL. ^n^cTD 30 
m^m(DM^m%^^^^^^^x ru ^;^cti roj 
oit^^H^-r^o u^. mmi(om^\hi.m\zMosv 
'y>i^7.^2\zmrtm.m^. m'&wm^tmit^tifx\^^ 
mm(Dm\zm^^^o ^rc. mm(om^7i^^m\zm^^^ 

[0 0 3 7] (mmmm) 'A\z. *^0^(Dm^^^:u 

[0 0 3 8] m2\t^mM(Dm^^'E^j(D^immm(D 

m^^7r:'r^^mx$>^o m3\tm2{z^i.rcm^^'E 40 

^yr:Tmmmx$>^o ^fc. 0 5 2 

0 2 Jim 1 {z^Lfc^^ U -fe:;i/7&^* 3 3 ^J(7)-T h U ^ X 

m4x\t±mum^mm(D^^^Lx^^^f)^. mmzit so 
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MOS hy>zy:^^±\zmm'^rirzmmmmmm\z^'D 
x^m^^^m^^w^n^mjtx&^o 
[0 0 3 9] S2tc^-rcfc5(c. ^i*is««ia)aap^^ 

UJi> y^U-tr;KC. MOS h^>>?X^^Mi 1 -M3 
3 i^MOS h^>vX^'M 1 l'-M3 3<3Dy— hiS 
<^^3gH^;^nfcffil^^*:|gF 1 1-F 3 3^:^#U, tt^ 

^hUi7x^^(ci2®$n3't&7^^'j-fe;i/cD^j®{cji 
1. J 2. J 3. •••;o^*'^n'€'nigtt^n. 
ffstd^i'?- K^wi , w2. W3. '"^^^n^enmif-f 
e)nTii^o 1. J 2, J 3, -"{c 

^^^u-tjuiz^T^mmm^&^mizm^s-^mm 

[0 0 4 0] '7-K«IWl. W2, W3, -fCJiMOS 
Jl, J 2, J 3. -{C^IMOS h^>>^x^<;Dy — 
[0 0 4 1] ±a!U;^i:5fC, MOS h^>i^7s^<D\^ 

u-r >\t2^<Dmm\z^m'^nxi^^rzisb. m^Ji<^^^ 

J 1. J 2. J 3. -It. 2'D(D}^U-f >\ZMliL-VXm 
^f^ntz^ KDm^jL^mJ \rdd 1. RIK||2C0#^ 

3iZi^^ J V d d 2 MOS H^>>^X^CDy— XtcS 

m^n^ms(Dm^j2<^^j v s s ^^mxrzmf$.x$> 

-So MOS h^>>?X^CDy— X75i^200M^tC 

^m-^nx^^^m^i^. mi(Dm^&^m. Rzfm2<D 
m^o2-^m^^ri^n2z:><Dv-7.iz^}ti.xmir^ 

[0 0 4 2] mn(Dm^ih^m. w, i <^m^^^^m j v 

d d 1 IBLXSm 2 COS#iA^^ J V d d 2 \Z\Wi'&(Om.m. 

n^±v d dii^^n^rc^m-^n. ^g3<?)*^i^,^^ j v 
s s ('jim^(0S2pm;£v s smwm^n^. ^rz. m 
^(Dm^ihLm. m i cds^ja^^ j v d d i j^o^^ 2 

(Dm^&^^J V d d 2 {^t5M^^M^S('6;^«6co^0 
^<D-fe>XT>ygB;!^^*SM^n, ll3cOS#ji^^Jv 

s s \z\tm^(DmMms.Y d df)^mim^n^o 

[0 0 4 3] igi3fc^Tct-5tc. mimmmo^^^^j-^z 

o CO smitme {z^-Dx^m^ntzMo s h^>>^x 

1^ m3X\t. NMOS^II#5S^h^>i^X^) 2;5^* 

m^-^n. muos h^>i^x^ 2o:>y—hmm3±{z 
m^i^m5t)mm'^nrzmmx$>^o Mosh^>i^x 
^^2<^Ki/-f >tis i 02^<Dmmm\z^^x 2-D<Dm 
mzmt-^n. -^^ohu-o (dd 7a{cfs^i(Z) 

vdd l3&^*gM$n. ffi^a)Kl--f> (D 

2) 7b{z\tm2(Dm^ii.^^^j vdd2^mm'^n 

^fc. MOS h^>>^X37 2 (^y — X (S) 9lZ}ft 

m3(Dm^&^mj V s s^mm^n^o m4i,z 
^-Tck oifZ. mi (Ds^^^f^ J V d d 1 Rzsm 2 (Dm 

#32.^11 J vdd 2^^n^nL^S!T?g^U. 
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[0 0 4 4] ^5tC^-rck3{C, #$iA^®SfE#tJsSgB 1 

0 mm<Dm^jL^mizm i j v d d i 

Rzsm 2 com^j^^m j v d d 2 ^mmr^m 1 <^x-r 

m 1 <?)»#ii^^ J V d d 1 Stj^H 2 ii^^ J V 

d d 2{zmm'r^mEEm^^om^^m2(D7s-r ^y^s 

SSI l^^WL. l|l(7)X-f ^y5^SWl&^*B2(^7s-f 

*y ^ s w 2 ^t-;? ij ^ x4*fc:iae$ nfcp< ^ u ^jicom 
[0 0 4 5] t^^D. EisT^i. m^72<^mm.mi^^i 0 

fC#^iX^^j K J 2<D^;^^*S3gg$nfc;KfiK**L.T 

m^^i. ^m^^mm./^=E:o\zm^^n^mm.^'eu{z 

(Read/Write) ft^^fijffi LT^Sj^itntf J;l^o 

[0 0 4 6] $!lfflI[Hl8Sl Iti, 1t^^##iAt;;<^U-tr 

<i:, W^i^t^T^-^' (Data) IzmCX'^m-r^ 2^ 
(DmJ£M(Dl^'fnf)^—^^m2(DX-f y^SW2\,zmi}i 

[0 0 4 7] m2(Dx-r y^sw2{z}tt. smMi^v s 

s ck 0 ^iSt^^amv high (Vss+AV) . 
mnf±Vs Sci:t)*)ffi:i^^ttjEV 1 ow (V s s ~AV) 

f)^'tti^^nm^^n. m^mmi 3<Diht}m^\zi.rcf)i 

J V d d 1 RZSm 2 (Dm^ii<^m J V d d 2 
[0 0 4 8] 75:43, mi<D7s^ y^SWlRZfm2(D7. 

>y^sw2^^^v±ijimizmn^m^hmx^n^ 
ck 3 tc-^ h u ^ T.mzmm^nrc^'E u ir;KD^j«(^s 

[0 0 4 9] ^6{C:feViT, ir>X7>ygBl 4^1. ^ 
1C05^-^^D2 (»#iX^^J vdd 1) tC»j^$n 

fcMOS h^>i^X^Q 1 m2<7)T'-^^D 2 ' 

(^2a)»^jA^^j vd d 2) {zmm^nr^Mos h 

^>>^X^Q2<*:, MOS h^>>?X:5^Q 1 <h^-X;&^* 
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y yV7.^Q2 ^^-7.ifi^m\Z^m^ntzMO S K ^ 
>>?X^'Q4ch> HagVd dchMOS h^>>^X^'Q 1 

ctMOS h^>>^X^Q2F41(C»S^$n. y-hd^*MO 

[0 0 5 0] gl 6 X\X. B 1 co©#ii^^ J V d 

^\^^—^mx^2^1^\^. ^2CDffi#iA,^^j vdd 
2 ^^2(7D5^-^'^D 2 ' (hli^bTl^^^o ^fc. Eie-r 
10 ^-^^^0 2. D2^ {cS^gg$n'5-t!:>XT>yg|$ 
1 4(D^S:tBffibTl'i^;6^ ir>X7>ygB 1 4 H 

u ^ x^KtciB® $ nfc ^ ^ u '^)V(j^^mmz^n^nwL 

[0 0 5 1] 06(C^'ril>X7>ygBl 4t^. MOS 

s h^>>^7;^Q2c7)<>-'- Yv-^ zyfi^w^^tvzy^^ 

^fcib. MOS h^>vX^Q 1 <hQ3. RO^MOSh 
tg^LT(.^^o ^/r. MOS h^>>?X37Q5CDy— h 

[0 0 5 2] i^rcib^-DX. mmm^itiLmiz. ^icd^ 

-^^D 2 {C»?tn^tt»g<^ I + A I (hb. 112(7)5^-^ 

mD2' {zmn^mt^^ 1 -A I ^T^ii. mosh^ 

>>^X^Q4<t:Q6 <DSIJ^.^;5i^ 6 fflmiJS 2 A I f}^tti 

ti^n^o m\z. mi<^y'-^mD2\,zmn^miM^ I 

-A I hi.. ^2C7)^-^^D2' (dSftn^®^^ I + 
A I ch^rnfrf . MOS h^>vX^Q4chQ6a)jg^,^ 
;&^^»Jl«mi«i?ft- 2 A I ;«&^*fcB;tr$n'5o 

30 [0 0 5 3] 'A\z. :^mmm<7)mm.y^'e^j{znT^mm 
(Dm^ji<^:^&. Rzsm^a^i.:^m^z^\^^xmm^^. 
[0 0 5 4] m2iz^Lrz,mm.:^'EU(Dot>. 

MOS hy>z^X^M2 2Ri:^miti$^mF 2 2f)^iE>f$.^ 

^'E^j'izMzmm^m^ii^t^m^. ^-r> ^isr^^i 
<^x-r ^ s w 1 >{c UT^ 1 (om^&^m J V d 

d l&rKI|2c^##iX^^J vdd2*MjK$-fr. S# 
il^^'f—^ (Data) \ZJt-\:^xm 2 COT.^ y^SW 2 
\zvh i gh^fctivi owccn^i-rm^— ;^^ai:^;^i± 

-So 

40 [0 0 5 5] M^li. ^^U-t^KC rij ODlf?g^»# 
iitJ'S'&ti. H 1 j V d d 1 2 

#ii<55>.^J vdd 2tCVh i gh m2<D r + j ) 

Jnb. roj <;)««S:»#iit^«^t3:, m 

1 (om^&^u J V d d 1 j^zsm 2 <Dm^J^l^^^ j v d 
d2{cviow m2(D r^j ) ^muf^a t^^. m 
3(Dm^ih^mj V s s {z\tmmmBEv s s srEnsobx 

43<o 

[0 0 5 6] M(/^T, «^^S#iXtrp<^Uir;i/(-^iS 
■r'5'7-H^ (Z,Z,X\t. W2) tC/WTX^lE (fiHJ;^ 
50 tf. a> (V) ) >£:91SnL, MOS h^>S^Xi57M2 2S: 
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n 

(V) «. ±^^\^rzmm(owi^iiiLm\z^ 1 (D 

(m 1 ©ffi^ii.?*-^ J V d d 1 ) RZfm 2 (Dy" 

-^Wi (II 2 ©ffi^jx^i^ J V d d 2 ) \zmn^nm 
i&rf. m.^m\^m.mt.^-r) io2m®«giE2 

[0 0 5 7] Z.<Dt^. MOS h5>v7.5'M2 2CD2 

owKU'f >{c«-€-n^*n«gg2 i*sgijn-&fcje>, mo 

n^n4 I ©©^iii'fflSitTi^'fiittl^. J8Stt#:|^F 2 2 10 

\ts Mos h'y>i^7.i'M2 2<D^^:^)immizmn^ 

[0 0 5 8] -:5r, ^2(C^LfcfiS»^^:UW5-&. M 
A«> MOS h5>>?;^^'M2 2 2&cmtt«J|^F 2 2;*^ 

sf. mm-r^f^KD:^'^ y^swi^^yiizvxmi 

J V d d 1 Rt^m 2 CD#€r ii*.^ J v d d 
2 ^^@f H 3 <Dm^i?<^m J V s s trHlf:t®«il 
«iEVd d^EPSnT^o 20 
[0 0 5 9] ^IriT. 'lt^S:M^^*^l±S-r>^^:U-fe;KC^*f& 
W2) irefitCDA'f TXmjE 
<&BJSnb> MO S h^>-:^X^M2 2 ^::d->$-fr-5„ "7 

WF2 2*tfi8{t$tlTVincVit^{cmi®x— 

«§itSr2 I (C-r-£.fc«6«;N'-r7"Xmffi<l> (V) » 
[0 0 6 0] 

mil 30 



[0 0 6 1] 
[^2] 



0 



40 



[0 0 6 2] Z.oyt^. '^l<Dv'-'S'mi.XSW.2(D'f- 
^D^fctt). |gI6C*bfc-fe>XT>:7'gp{Cj;oT-€-W 

[0 0 6 3] ;S;*5, MOS h^>v^;^^'©5^-\':^.;i/®iS 

izm-rm^ihi.mmitm^t^m<Dmit:^\^^Km-^'&ti. 
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r£<, f)^^mmi^0^iinz+^tj:m{zm^-r^o 

[0 0 6 4] cm 2 mt&&i) ^IC*5!^<Dll 2 I^JgfiSJlC 
[0 0 6 5] *^ffl«»JT«^^U-t;KCiB»^nfc1?fffi 

[0 0 6 6] S7«EI2{C5^bfc^^ iJ-fe;P75'>e.m?8<& 

[0 0 6 7] @7lC^-rd;^)(C. ^mm^\(D±>7.7> 

h*^-f>tC«Egg^nfcMOS h^>v'X5'Q 1 1 , Ql 

2 ^ 1 (DS^iA,^^ J V d d 1 i:S*ftm{4FBl{CSgg 
■^tlft&tfimR lit. ^2 (^S^jX^^ J V d d 2 <h 

mmm&m\zmt^-$ntzm.tfi^R i 2 mos h7> 

v'XiS'Qll. Q 1 2® KH'>{c«€rKOD^ 
[0 0 6 8] /S.:^. ^tnS^R 1 l&V^m.m^R 1 2 CDffi 

tix«[a^ni?nt?i,t>fi-t?*^, sfc. 07 T«, ^1 

OTff^jA,;?^^ J V d d 1 2 J V d d 

•5. Sfc, 0 7T«7'— ^'i^D 2, D2' {COD*.-b>X 

[0 0 6 9] Cl©J;5;S:«lfiEfc;feViT. H 1 <»: 1^ 

^tC. MOS h^>i'X^M2 2Rt;C^t4<!^KF 2 2:*^ 

"f—^wo 2 1 (Dm'^ih^n J V d d 1) 2 

CD5^-^'^D2' m2(Dm^ih^ni V dd2) 
gfSi*-. MSODS^iii^^J V s s {C^^®miti«l£V 
dd^HlSn-r-5. 

[0 0 7 0] ^V^T, 1fffi^M^ai-r;*tU-feJKC*fJ«: 
f-&'7-K^ (Cd-CH, W2) tCBff^wn-r T'XSJE 

[0 0 7 1 ] 
[^1-3] 

0 

) <&HlJtob. MOS K^>>^X^M2 2 ^:t>$i±'5o 
[0 0 7 2] dClT. Ill <7)x-^8|D 2 JCgtn^aSS 

^I+AI<hb. ^2(;)-x--37^D 2 ' JCcftn^HoftS: 
I - A I <h-r^(^:. ffitrCSsR 1 1 chU 1 ODx-^^D 2 

CO^J^.^ (y-FNl) (hSfexggR 1 2 ^||2C0'7^-^ 

^D2' (y-HN2) \ZU. "mio^^-i 
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[0 0 7 3] ClOi^, ■^nKili etC^koTMOS h7 

11. Q 1 2(CcfcoTMl)itgili$n, y-KNK N2 
CDmfi[®:^/hP#ICJl&i;TMOS l-^>v7,:S'Ql 1, 

Q 1 2®-;^*i:t>b. 1&:^i)i7tyiyX. -t-w^^^T^ 

[0 0 7 4} bfed^r^T. MOS I>7>>'X5'Q1 1® 10 
\fU^>mS.Z 1. StXMOS h7>v'X^'Q 1 ICDK 

[0 0 7 5] uio. ^immmtmmiz. mos h^> 
[0 0 7 6] (ig 3 fiscal) :^i,z:^^m<Dm 3 mmm\z 

[0 0 7 7] *^^igCsjT-tt;<^ U-b;P(7?MOS K^>-:/ 20 

m-vm^mmizi^rc^amimmmizmu'^x^^^. ^ 

«BSt-^. nis. ■tr>X7>yg|J«. miSlifi0iJi:|H|^ 
a)«l)5S;*ffiViTfe<l:<, ll2*ig«»J<i:l^«l®^fiK*fflVi 

[0 0 7 8] ia8«ia2(C^b;tfig^p<^U*^*#-r^y 

[0 0 7 9] SSfC^Tck'pJC, *Sli6C^<Z)^^:U-fe;l/ 

it. pm^mi^mmi ±i.zmm(Duos \-^>i;>x^ 30 

^^n, KMOS h5>v'X^2©y-h«®3S:S3 
»«:*tRl±{CJ&J5K$nfc^lCDN+M«9 a«MOS 

h5'>i?x^a)y-x (s) 9<h«ii^sn, ^2©n+ 

2) <ti*^^$nT<.^-5o 

[0 0 8 0] Sfe, MOS h^>>'X:5'2®— :^«HU 
> (D 1 ) 7 a {Ctt^ 1 (Dm^&^m J V d d 1 76t» 
i^Sn. ffi:tfWKlx'f> (D2) 7 b(CSl75^'-5ll2 WN 40 
+®J®7 c»Ctt||2©»#ii*-^J vdd 2*^«gg$n 
Ttri^, Sfc, MOS h7>>'X^ 2®y— X (S) 9 
»c:SSI*J^||l®N+Sgi^9 a(c:«^3«)»#ii*.i^J V 

[0 0 8 1] ^l(DN+®i^9 a<h^2<DN+M:®7 ctt 
^lOTT-f VU-v3>m®l 7 a»CJ;oT5i-lW$n. 

MOS h5'>v'X^2<DH U-1'>f4m2<757''f yi/— -> 

3>mi^i 7 hi,z^-z>x2-Diz6i^m^nx^^^. mi© 

T-rvU— >3>®J«1 7 a25:CX^2©7'-f y ^-->3 
>MJ®1 7 btt, P+S¥««:. a&SV^ttS i 02-^ S i 50 
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[0 0 8 2] ^mmm<Dy^=E*j-tMt. msiZT^r^o 

(CMOS h7>vX:J' 2©^-v^;U«l«i£:U^^<DfiStt 

[0 0 8 3];5:t5> mSiZ^LtcMOS h^>i^XiS' 2 
mill;^«sji:|^^tc#M{cj^j5K-r^c:it)Pl*gTtb 
(lb. MOS h5>-:^xi'*«is!»c:}g^-rs«^« 

PS¥^#:»«ibTSO I (Silicon On Insulator) 
[0 0 8 4] 0 8{C^bfc><^:U-fe;KCMt--l>W 

^®»^ii*.;&j*. &tX1tffi©^*.tBb:*ft(c-piiTIJi 

[0 0 8 5] 08(C^bifc^^:U-t;i^{CWiS^£»#iitr 

SWl $::^>(Cbxmi ©S^jA^^J vdd 1 RtX^ 
2 ®»#ji^^ J V d d 2 ?lrjg^$-tir. »^iX^-7^-:$' 
JCJSi;Tm2©X-1'-y5^SW2(CVh 1 g h ^fcttV 1 

J V s s iCttSipSffiV s s SepSnT*5< . . 

[0 0 8 61 ^bT. mm^m^i2.ts;f.^u±:Mzn{t^ 
K^fcm 1 ^mMiimmtz/'i^yxmi^^wta 

bXMOS h^>>7X3' 2 $r:r>^-a:. ^ 1 ®»#ji^5»^ 
H J V d d 1 2 C0»#ji:^5(.^ J v d d 2 tc. fisj^L 

08W^B]«)*|P){C»#jX^f|fiKS:gitb, 

5 ^^EP®:;&rfi]{c®YtbTlf«^tB®-r-5.<. 

[0 0 8 7] — 0 8 tC^bfc^^r'J-fey^/j'&lf^S- 
^^-tB-riS^ld:, miCDX-f -y^SWl^itXJCbT^ 
1 ®x-^^2&U^m2®5^-^^^^)-g|$-a-. m3(D» 
J V s s (cH^^©^jgmffiV d d ^EPSnT'S). 

[0 0 8 8] -^-bT, -7- K^fCRlf^W/'t'rT'XSJES: 
HlSnb, MOS h5>v?X3'2i£::t>$-&, Hi ©t'— 
iS'^RC/ll 2 ®7'-i$'^{Ccfttl-5K^tti bSSftWM*, 
0 6 t^tiB 7 (C^ b^t-fe >7. 7 >ygBSrffl l/iTMtiJ 

[0 0 8 9] 

i%m<Dm^] :^^mitin±mmi^rc^vizm^^nx 

[0 0 9 01 U-fe;l/*iii^-5MOS h^>>'X^'ro 

y-xSfc«K^-r>€:2-r5<D®iS{c:9-fJb. ^2^® 

®^tcSgg$n-5 2*(D5='— RZSm2^(Dy'—$' 

mi:mm<Dm^ii,^m\zmm^ii^tctb<nx'f -y^^^ 
n^enm^-f. mm(Dm^^^mizMos h^yi^T^^o) 
^^^Ammizmn^m^i^<^nt&\zj:K). mm-r^m 
mizmc^:^i^izmikii^>S:mif^i±. mmom^tULm 
iz 2 ^^(Dy'-^s'mizmn.^m^tii b«sit*-?-n^*n^ai 
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Lx. ig2*©x-^'i^»c8gn-5^*-aiU®SiE©:>c/jNM» 
[0 0 9 1 ] ^fc. 5^-^^^att#:*t^^TMOS h 

Mos h7>v'xi'©5^-\':*.;i/«^, mSf- 

[0 0 9 2] ^etC. «14**:<&MOS h5>v'X^'a5^ 

sitt?^^ 'J •fe;KctB^$nfcit«S:B^-r-5 c: t.mx^ 

-5. 

[HMroffim^tUiBj] ■ 

[0 3] @2lC*L;ftfi8a>^'J*5;ft-t-^^^:>J-t:;KZ) 
[04] 0 3 (C^bfc^^:^J-fe;^©:^jtCDe^:^fi9JS:^t■ 
[0 5] 0 2lC^Lfc»gii^^^«t#t$&gB<D-:^*£0l|^ 
[0 6] 0 2(C55bfc;<^:U-t:;L-d^e>if^$Sg^5»-tB-rfc 30 

7 > -^om 1 *ifi«*u»PfiE^s^-ris]ss0T* 

•5. 

[07] 02 (CS^Lfe;<^ U-t;i/*^6«ffi^^.^tti-rfc 

[0 8] 0 2{c5^bfcaa;)ttU*i*-rS;>i^:U-feJKO* 
[01] 
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S:^-riHlSS0T*-5, 

[010] ■^--)vidi^^mm-t^mn.±.>^om'M^7r. 
-r¥®0T*^, 

[f?F^«IK§«] 

2 . M 1 1 ~M 33. Q1~Q6, Qll, Q12 

MOS h=yy'JX-$' 

3 vmm 

5. F 1 i~F 3 3 m^^m 

6 LOCOS 

7 . 7 a . 7 b K K > 

7 c ^2®N+«lgK 

8 ^^^-)vmm 

9 y— X 

9 a ^1®N+«1S 

1 0 m^&^nmmm^ 

1 1 ^j^aiiBiss 

12 ~>yh\yi^:^^ 
1 3 3l*?lHlSS 
14,15 ±i>7.7>-:fm 

1 6 mmm 

17a ^lOTT'f y U— >3>®«gc 

17b ii2co7'ry i/->-3>M^ 

D1~D3, Dl' ~D3' 5^—^^ 

J 1 ~ J 3 m^ii^^m 

J V d d 1 mi 

jvdd2 m2(Dm^&^m 

J V s s m3®»^iAi!f^ 

R 1 1 . R 1 2 mmm 

SWl ^10X-f-;/5^ 
SW2 m2®X-f->'?^ 
W1~W3 -7-^^ 



[03] 
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im2] 



m4] 



10 «aia»«ffiKea 



MM 

Jvddl' 



J1 



SW1 





Jvas 



Jvdd2 



Jt 



Mtl 



J2 



[010] 



Drrati Dr«ni2 



,(8) 



P-«ub 



me] 



Vdd. 



7-KaiWI- 



SW1 N SW1 \ SW1 \ 



Dl D1 



MZ3 

I 

, I 

-Vdd 



05 



03 03' 

-J- Vdd 

j[Q6 



2AI 



[1^9] 
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(5i)int. CI. 7 mmi^^ 

H 0 1 L 29/792 
43/06 



F I 

H 0 1 L 29/78 



3 7 1 



